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352 Correspondence. [July 

ON THE SOLUTION OF A PROBLEM RECENTLY GIVEN BY 
MR. TUCKER. 

To the Editor of the Assurance Magazine. 

SiE, — At page 255 of your Number for April appears a communication 
from Mr. Tucker embodying a problem and its solution, on -which latter I 
beg to be allowed a few remarks. 

First: For the purpose apparently of confining himself to the employ- 
ment of Mr. Thomson's tables, Mr. Tucker approximates to the value of 
one of the quantities required in the solution; but I submit whether it is a 
legitimate mode of approximation which for its application presupposes a 
knowledge of the ^rwe value: for how else does Mr. Tucker ascertain that 
50 is the age of the single life most nearly equivalent to the joint lives 
32, 40, but by first ascertaining the true value of these joint lives? 
Having done this, does it not seem trifling to throw away this correct value, 
and to employ an erroneous one instead? 

But, secondly: it appears to me that Mr. Tucker is wrong in the value 
he assigns for the portion of the annuity remaining after the first five years. 
The value of the n*^ payment for those years is Pz2,nO-—Pio,i)^") in which 
it will be noticed that the factor 1 — ^940,5 is independent ofn; it is there- 
fore constant in all the terms composing the value of the deferred annuity. 
The value of the latter portion of the annuity is therefore •^5a32(l— J»4o,6), 
or — i5a32 — ~]5<'32-i'40,5> ^^^ the value of the former portion being 
^^32 — 31 '"32, 40) ^^ total value is 

This expression proves itself. It shows that the annuity in question is 
equivalent to a whole life annuity on 32, the payments of which during the 
first five years are to be repaid if 40 be alive at the time they are made, 
and also during the remainder of 32's life if 40 shall have attained the 
age of 45. 

Mr. Tucker's value is, in the notation I use, T|a32 — -5i«32,40+%7-7i^40> 
■5»A4o denoting the present value of a short term assurance on 40; and I 
believe it will be found that this expression does not admit of an interpre - 
tation in accordance with the conditions of the problem. 

The numerical solution is as follows: — 

N32,4o (Jones) 123087546 



1^37,45 » 


86373791 


Log. 




D32,40 


36713755 
8600330 
4-26889 


7-5648289 
6-9345151 


-5I«'32,40 


0-6303138 


-|5fl!32 (Thomson) 

iP40,5 ;> 


14-69049 

13-68314 
4-26889 


1-1670363 
1-9691496 Table V. 


1«32 ■PiO.b 

■5i«32,40 (above) 


1-1361859 


«32 (Thomson) 


17-95203 
19-13521 





1-18318; or, for £100 annuity, £118. 6s.4fi?. 
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For the annual premium, divide the smgle premium by — '-z=r '- — , 

•L'32,40 

which gives -26260, or, for £100, £26. 5«. 2d. 

These values do not differ greatly from those given by Mr. Tucker; 
but they might have differed very much more, since it so happens that his 
three errors nearly neutralize each other. The problem, of course, admits 
of ready solution by the commutation method. The formula for this mode 
of solution is 

100[(N32^40-N37^45)t'HN37.45-N32,4o] 
•^31, 39 — N3g_44 

which gives the annual premium. The formula for the single premium has 
the same numerator as the above, and for denominator D32, 40- 

I am. Sir, 

Your most obedient Servant, 
Aberdeen, ith June, 1 855. H. A. S. 

Note. — We understood Mr. Tucker's communication as proposing 
merely an approximate method, convenient on the score of its conciseness, 
and sufficiently accurate for practical purposes. Our correspondent, never- 
theless, does well to show that the exact method of solution is attended 
with not much more labour. — Ed. A. M. 



WORKS RECENTLY PUBLISHED. 

Census of the United States, 1850. Companion to the Almanac, 1855. 

Occupations of the People. Census of Great Britain, 1851. 

Comparative Statement of the different Plans of Decimal Accounts and 
Coinage which have been proposed by the Witnesses examined before 
the Committee of the House of Commons, and others, &c. By Theo- 
dore W. Rathbone, Esq. London: James Ridgway, Piccadilly, &c. 
1854. Price \Qd. 

Manual of the Mercantile Law of Great Britain and Ireland, comprising 
International Commerce, Restraints of Trade, Patents, Copyright, 
Joint Stock and Banking Companies, the Law of Partnerships, Bills 
of Exchange; with Remarks on Partnership with Limited Liability. 
By Leone Levi, Lecturer on Commercial Law at King's College, 
London, &c. London: Smith, Elder, & Co., Comhill. 1854. 

The Laws of Shipping and Insurance; with a copious Index, containing the 
existing Statutes, Pilots' Regulations, &c. By James Lees, Esq., 
Author of the " Shipmaster's Manual." Sixth Edition, greatly im- 
proved and enlarged, and adapted to the present Mercantile Maiine 
Law, and including the Passengers' Act Amendment (15 & 16 Vict., 
c. 44). Liverpool: George Philip & Son. London: W. Allan, Aldine 
Chambers, Paternoster Row, &c. 1854. 

Report on the Bengal Military Fund. By Francis G. P. Nelson, Actuary 
to the Fund, &c. Thomas Brettell, Rupert Street. 



